Functional analysis of the Arabidopsis thaliana mismatch repair gene MSH2.
The Arabidopsis thaliana MSH2 (AtMSH2) gene encodes a protein that belongs to a family of highly conserved proteins (MutS homologues (MSH)) involved in DNA mismatch repair. Sequence analysis strongly suggests that this single copy gene is indeed a homologue of MSH2, a gene known to play a central role in eukaryotic mismatch repair. In this report, we show that the AtMSH2 protein has functional attributes characteristic of previously described mismatch repair proteins. First, over-expression of this protein in Escherichia coli leads to a mutator phenotype similar to that reported previously for known functional homologues. Second, gel retardation assays revealed that the AtMSH2 protein has a 10-fold greater affinity for DNA containing a single pair of mismatched nucleotides versus perfectly matched DNA. These results provide experimental evidence that AtMSH2 is indeed a functional homologue of MutS.